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(57) Abstract 

PROBLEM TO BE SOLVED: To 
provide a thin film piezoelectric film 
capable of finely displacing a head 
with a low application voltage 
efficiently, to provide a method of 
manufacturing the same, and also to 
provide a head supporting 
mechanism using the thin film 
piezoelectric element 

SOLUTION: The method of 
manufacturing the thin film 
piezoelectric element comprises: a 
first step of forming a first electrode 
metal film, first thin film 
piezoelectric material, and second 
electrode metal film on a first 
substrate in this order a second 
step of forming a third electrode 
metal film, second thin film 
piezoelectric material, and fourth 
electrode metal film on a second 
substrate in this order a third step 
of bonding the second electrode 
metal film and the fourth electrode 
metal film; a fourth step of removing 
the first substrate by etching; a fifth 
step of forming the first electrode 
metal film, first thin film 
piezoelectric material, second 
electrode metal film, fourth 
electrode metal film, second thin 
film piezoelectric material, and third 
electrode metal film into a 
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predetermined shape; a sixth step of 
coating the first electrode metal 
film, first thin film piezoelectric 
material, second electrode metal 
film, fourth electrode metal film, 
second thin film piezoelectric 
material, and third electrode metal 
film with coating resin; and a 
seventh step of removing the 
second substrate by etching. 
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(54) \sm<»%m mm&m^mT. ■z<DW&3&&xzfzn*mwt^y F£*tMt 



(57) mm) 

^toSttsc£^ftefcpHffiE«{#R-?\ ^©Mis^a 

(CB 1 £ m 1 if EUimtt £ jH 2 H®#ISBi £ 

£BR£ 2 PSMJISitt £ St 4 WMzkMM £ £ C ©JgS 

*-r-2.*4Xli<k. ffl 11ife£JIlI£lfriSRE1I#£ 

$ 2 ss&jrib i in 4 mm&mm £ 2 mmKm#t m 

£. 1 1 IS^IIi^ 1 SSElfttS 21Sti^ 
£ Sg 4 Sfi&KJR £ 9 2 «RJE £ KT 3 £ 
a— ^4>*WBlT«5»8iai. Ifi2g1g£x 
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1 

w& t m 2 m&^mm t z c ©0S5cj£K-r ?>m i x?i 

4. 

m 2 mm^m 3 m&&&m tm2 sre m# £H4m& 

:fejg|g|4 * c ©J«&&cj£lji-f 2 XfI4 . 

gat 2 i ism 4 ms^ji t*mm?z%3 

XfI4. 

ttff i mffi^js j@t 4 itm i itJWiEmtt 4 tern 2 ms^n 10 
si 4 k* 4 hh^jih 4 sos 2 wires* 4 3 mm 

1 sB&Kflt 4 t»v 1 miBEttft 4 mm 2 hs#js 

R 4 gdff 4 m^^lM 4 ttJH 2 gPJIE«* 4 Kft 3 
#J!JIPI4S:. n-^-f yfffiWCW. 5ff?6XfI4, 

gem 2 *K*x * ^> if-cm&t *sr i x« 4 ^s^f 
swRESfWRT-cDSJi^ac. 
[is*^2] B5iB^is«4Btre^2Sffi4». mts 

[ mm 3 ] ms* i wmmmmimt . m km i 
mBm2tttK«KSMMktx. BuiEJi2»{i)im(*<Di^ 

mm 2 ^®#HB1 4 151 BIS 4 Igfe&HM 4 £«^T S 

xnntss-r * . i fats^fSBSBESftsR^^Ji 

[ift*S5] «na»3XStt. jB^gas*b*flH>fc8& 30 
m% k. «t <d me* 2 nfefejsjgi 4 mie^ 4 «s&mk 4 
£t&»-f zumzQ^-? * . it sos i t E«©?iJSE®& 

[IS3016] MIB^lXgli. HaSElfS 1 WIB&E®*© 
fl-tS^rSjtfmfElil i *flflE*{*®£jHKX«rttCc£fttt 

IfflBSS 2 Xfltt , I? fgk 2 3SJHE S<*©»@^|6] #ii5f B 
m 2 ?SJSffiS«:©*®K:*SWlCSitft^|qI 4— 3cT * 

[i»*B7] sns*fcfeJ5iS4, 
tern 1 ttig&BiLh tcj&s 2 n 1 smEiif* 4 . 
seis 1 mwiKm»±ia&is. $ n &is 2 «s&mk t . 

mm 3 se^jsRtccjBfiR § n &m 2 ssitEmf* 4 . 

gag 2 WREE*(*±tc$JiK 3nSf4 ttfi&Ml 4 . 

2 s&^sjgi i k» 4 vs&hk 4 £S«-r &s* 
#ia 4 4 <i x. s rnrnsMm^-. 
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te^jEEntin#i3«. tot am 1 m&£mm 4 gusem 3 
&imk& Ki08iiiE£epjjn-rsfc«>©ifs 1 m^-t . 

tiiSB^ 2 H©#JIffll 4 BiiiBJjr 4 S^tlRBI 4 tc > F 
SE^rEPiia-r-5fcs!)©^2«-f-4?rSO. !«3}<^7IE«S 

67^-^ rt*S» 6 P - F A 4 •S'n 9 
SP4. 

® 1 {f£IE«ficK^«fi^lf 1 «J#gP4> 

jr 2 «$ mKWtm+iem-rzm 2 aw gp4 . 

1 t >i^4. 

BE^. 5 -f ^{atSP4 tt)R 2 mSUt CDWCKtt 6 

^mi*j«fciy«2gIiHSfl« : F-«. W^i§7fEiS©fi 
[000 1] 

[0 0 0 2] 

U5. S^f-i ^^^^^^-^©IB^teckDfW^ 

7^fal-$7-A#, #4 * => -Ol'*— £ (VC 

m) fcioriaifflian-sjc^tcftoTos. -etT. # 

[0003] B5^^-*^i'tC*flyT'f-i»*36tClSffi 

griBis-rs^iitctj. sBfliy^^^Kai/Ttta^* 

F* 3 6 KJWBBEtcfiHWlA-r 

ifih. C©J:^tC. VCMlcr^?F7*faX-ji7 

mSir-v f*. «tojRflSic{ig^8t>"C*ai>4t>^pg 



3 

[0 00 4] WT. SBfcOJBa^-z^^awio^-cS 

? F33$8M*2 0 0*7S-r¥ffiBT?*4. @felEI*en 
£H^ U ^i«Sr * * * KttT & r - $ CDim/m£. 
*fr^* F*««bte^9-fyi0 2B, tfX-OS*' 

7-A1 0 4©fft*©*SSU«, *+y ?y 1 0 6<D^*3 
1 0 8S*^a^ft«fiHrtr@«|Pl«BCc3[J#3ti-Cl> 

tcaHyT@5esn4ttatt#i i o^Mu-ciaa&Dititc^: 

[ 0 0 0 5 ] V v is 1 0 6 KB, 7*#J»E (H^i* 

»**Offlrr*c<fcte<fcor, CQ7*xm5fc:*tLT, * 
tD^^io e^UuUti i oic*ttriHisti-r^<k^«: 

cn«:«J:»J^v F*«ttl/fc*^^l o 

[000 6 ] ttVr^l06 KB, >X^tt5 (H^* 
058 1 1 2 CD— BPr^) ^IE®bm ^ >n 14 tcgc^®?SS 
*!/ ?^1 0 6^ ttSPttl 1 0CcML/-ClnIlb-r€>i:^ 

[0 0 0 7 ] V 0 6 t"^X-<>-> 3 >T-A 

l^o ftffWR^B. Hi 8K:5^rJ:9K:++ »J 9^ 1 

0 6<DS#7?fpjccs*Lr. *n-enoft#*ia*s*HS-r 
s^^s^^Lz/cWS-cBX^^wen-cc^. eo 
-c. ^SEifi 1 ii6*. -en-en. h i 8 k^epa 1 

>T-A1 0 4©*«WCCW»)W»6n^:^7-f ^1 0 

n, iMf * ^icDffsoffiatcraswfirfiia?** 

[0 0 0 8 ] 

[»W*J»«l/J:^i-r4»H] HI SCCtST^*©^ 
? F3fe»*«2 OOtU 116**, 

>^>3>t-a i o 4*jj:cx*+ «; yVio 6tcen-e 
nHW%n/cS»©iacc*n-enft*n/cttJBcc«or 
i^o i i Bovmifi. v Ziyi's isT- 

Aio4i+t»;^io eo^mtdc^m^tix^ 

£o fit, 1 1 ecD'WZ&J&KJ:^. 

•9-X-~0*>3>T-A 1 0 4*|Hl«)3-lir^ -7 F 1 0 2 

*»'Nt^{i3#4J:McttoTi>s. co<t5ic, -& 
Kmm^ i 1 6^©EPJm«ffK>tfu-c* i^^^>>3 > 
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7-A1 0 4*EH&S1*. F 1 0 2*fS>Nc^ft<* 

[0009] i^i^^^Miii 1 ! i 6te^ne*n 
HWrasnsmfffc^ F*js*su/c^^^y 1 o 2*^ 
■ri/«>5B«»cji8e-r4*)©-ctttt<. ^*F*iSfi§g 
T&ai*«)T*ci*j-c#at»*$*n* s *s. 

«* : f«:EPMrt-i«E*»+#^ Fi2*±* Sfc»*fc 
KEE«*Tl^fli©««*iftB it^>. 

10 [0011] ^mnommt, f^mms-^^^xn 
*©^^*J:tfcn*flii»fc^? F39*Mt 

[0012] 

[»«*BftT*;fc«>^K] W»im# 
*?©«HK*tt«. fll 1 1 mS£JSM<b|g 1 S5 

hew* tmz «s&mr t * c ©jeskusk-t 1 
1st. m2m&fcm3nm£mmtm2WBJ£ j m&t 

20 »2«a^«iBt»4WSfeJPI«i*««r4»3X 

1 ^©^n^i^m 1 mm&n# turn 2 mm^sg 
m^tim* mmzmm ttm2 mmE&# t #sn 3 * 

1 ^S^^J^if^ 1 WME«*±»*2 W«£JMU 
|fc» 4 SB&Kft £ tt&2 WREE«* 3 HfefeJI 
Hi*, 3-^-c>^»Bi-C«^*6XSi, ISM2S 

<h cc <t o ±ieh aw jtAS n s . 

30 [0013] ffTGff 1 S«cbBUlfiS2S«^B, ^b h b 
StR*^T«>J:Cio 

[0014] mzm i a«offl»ie^»«- wibm i at 
mmmt, m&m 2 nmsm%(onBmmi & <o ^ < 

[0015] OTB»3XJHB. **ttS«»I*fflt^W 

2 m& &mm t m^m 4 mm^mm t *^*r « x 

fl* > g2^Urt > <J:t^ 
[0016] UIB*3X8«, iHf«BM&*ffll>fcJ»» 
40 3»Cc<kO»E»2«S*IBIIiWEK4«fl6*WRt* 

[0017] tuiam 1 xsb, fjiem 1 nmsmw<o^ 
rfij t -a-r s <fc 5 ki£s& 1 WREEmfttfiW-r ^> xa* 

S^U «HB*2Xatt. mjiSm2WHBEmf*0^@^ 

-gc-r -6 J: 0 icmm 2 mmEM&zj&mt *xa*a« 

[0018] *ft[&tcff SMUttfttR^tt. » 1 

50 ^js^i, wi*«^*Lh«c«aisn«»iwwE 



(4) 



ni»2afBE«#t. R*2SmE«tt±KJ&fiS3*i 
SS4®ffi£JKflt±, SSI2«ffi£J>ifit£R£4»S& 

[0019] ItfSSlfiJEK^^tcWESBPJD-r S«E 

[002 0] *«J§CC«*^ * F3tJ#«»tt* ^ » F* 
****** K*^-f l'* W 

<h. tt7U^5^+3&SRW6ii4n-Ftf-Ai*fll*.* 

^ FMSWrca^T, ft7i/^tB, »^7-f^ 

^2S^spi, R*^y«iW£R*i 
\amht\z>m\ t>^±, &*5-f#ffij#»£Rs&2 20 

«SFfiBt<DBtcSW6n*»2 fc>^<b. ttHWS 
<btt»2«J*Wi«:«»3n*^-^»&*4*, 
l*$J:tf»2W«E«f*«W. **M6c«a*«E« 

[002 1 ] *»W(D*4Hffi«: <k*l«, KPiS 
l^ET^-f ^^SSKCcfc^S^^ F$»>htiLE&aS>tS*I 

[0 02 2] #RWOf&©J3ffiOCJ:fttf. SulS^20^ 

FtK/N0«KM)m«HIU ^» FOSEttil/Tttl 
/i tifc CCRtttCjOlSeD y > £ > * 

[0 0 2 4] 

t. Bi3ip6Hi7 4ffl^r»iB , rs. 

[ 0 0 2 5 ] H 1 tttfrABOT* A 7s S^IEfrCfctt ^ ? 
F*»««C!)St«»«©— -/ * *ffl4*>*>©*4 
Slt$)^„ H2tt, F30«aWi*»lWl/t:« 

[0 026]^-> FSa#«W«l 0 0B, ^* F1«R9 

ftw Wc^7 4 y 2 * jfc4WMc3a*-r * p - f tr- a 

4*Wbtl»*. n-FhT-A4B, ^^FT^^^i 
Lfc^«MA**U *4B»4Att. t'-AjgJg^K 50 
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KOWtf 6ti"Ct»4. P-FfcT-A4M:tt, «*SeU4A 

*65fe^fcewTs*^*»4BecaaiLr-c, e-A 
sp 4 c #a»tt«:sai -r » j: 9 «cw* e> nx v» * . * * 

^BB4BO*ftSPtc«. J8ngB4D#RW64vC*$^ 

[0 0 2 7 ] B3K75VrJ:5te;*^#2W:> MR*f 
fcfttf^* F 1jWRW6*tCI>*. ^*F1#R 
W6tlfcifiII©T»«:B, 4o©Si 1 2A-2D« 
I^CC^^ttRtfRWeJhTl**. £6&C, X5-<#2 

4a^#*"7-f#2®br**;frisj (M^rw 

ODfffl CC x 7»»Bl* JBflrt" ^X7-<7'J>«2E*S 
Rt*6tTCl>$. 
[0 0 2 8] B2*ciSTJ:5fcP- F^-A4©t-A 

^^iltl^. y\s#*s+ 7<D*z>4 
X±«CB, Fl**«Sftfc**4*2**E*Sti 

So 

[0 0 2 9 ] B4CC^-TJ: 9tC7 1x^5^+ 7 
U*^<30:7 U£^*-*ffi3te^'£->*tl/;teE3S6 
A. 6B, 6C, 6D«3tltl^o *5>f2Wf 
§P7 X<£>* ^ A #WL *) #»«©K»lH«:tt * ^ -Y 

A«C*3SaB»3B*J3BJflESn, C©^fiS3B«H2«: 
^fn- Fhr-A4<D3^«ifi0c^Sti^:f r ^>^ 
4GKlS«l/Tl>S. C<D3§t§SB3B#7W >^4G 

4 L T**tt«C tofc ^«}#« 3 A BBtt 

[0 0 3 0 ] B3CC5VT*5-f #2W\ i7 — ^7'j> 
^*B2 EO^'frttR**. H2KSfD-Ft-A4®f 
-/>^JU4GtcHR-r*J:9«c^^-f yfiW«3 A±fc 

Tct^^SMS^ffiS^K!#SS7Y^fiSSn^ 0 
fi»a7Ytt. ti-Ffcr-A4©atl*«U4A<C*J»*— 

[0 0 3 1 ] B2tc^-r<k^K:t:-A»4C©5feaw«c 
*$»4«W»»lctt, ^7>f y^ffi 3 A OlnlfiJ^^ 
OBdBtboTaWI-r*a«W4 Ftf*h*tiRW6ti 
Tt**- 4**«l»4Flt tr-A»4C©5fe«*6 
23SSP4 A««cft*oriWiR«cWai/"Cl»ft. 

[ 0 0 3 2 ] UliCDJBSSKlftSafKEWft*^ i on, 
B 2 4s J: CKB 4 KItST 7 U ^ u * 7 cDSfMffmft^SIS 
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8A, 8 BCCg^LTH*Dtttt6*i£ 0 B5M:«RJE« 

PfMEmf* 1 1 A©±fl!jtT«Ccli» 1 cD^S^UJi 1 
2Ai»2©««*«atl 2B*«»JSSShT^*. *fc 

1 l A(DTlWtCiBlSii*OWBiCttBI«6C»3©*ffi 
^W0|1 2C, »4<D«S*IBBtl2D3&ssa:We>n-CC> 10 

-5>. ^2<ds®^jsmi 2Btm4<Dnm&mmi 2D 

i ««mt4«SSfl 1 3 T**W«cJS» $ C > * o * 
attJR^F- 1 0 IWH4©* ^3-f^> 

&6©SBtEE**? 1 OAteJ:tfl OB*— fWtLTO 

So 

[003 3 ] [2]7te v ^Ud7^^7*^^^^20PA^ 

-X2<Dttr®^T2>£o HStt^l^WTOliRBES 
i*«f#SP8A. 8B©KI^L/cir*^ e SJiEl 20 
<*«J#SP8A. 8BCC*ftrSSfil 5A. 15Btt. 12 

B— ^ntc^fiJESti*. SSI 5 A. 1 5 B«\ IQR6 
i i fcJC# W 5 FtSfl§^©^««*4 1 6 T3-f * > 
^tltl^. 5A*5<fctf 1 5 B*C*jC»T» 

«1 5A*$£tfl 5B#SSi«U SJKEW* 1 0 iSS 
1 SAte^Vl 5BiOIBC!>»«SlEB[*fll«l/TC»ft. 
19(t ? U^i/* 7*^7 cfcttiKtt^-f #«J*«3 30 
Affi]*P6JI/c0T<&£ B 

[ 0 0 3 4 ] H 1 0 Gi? b * 7 ©aH»E«{*«*#8B 
8A*J:tf8Bfc«WBE«*l 0 *«aBB 1 7tSfl 
fcttfi*StKfflHr*-5. WffltEWBR^ 1 0«coi» 
-Cl&aj§T3 o Bl 1 0 &£^T J: 5 Cc|f JRa«#3R-?- 1 0 A 
fcitfl 0 B<D**i**itt* HI 1 <£>*t)gE^<* 1 1A* 
J:tffg2<DmJIftEm{*l 1 B<D2Ji#l5i*WT£o 

[00351011 (a) CtTnT * 5 KW¥-SR*Wil 
BE«««D*n<!:i5l*ffi©#fta»«l 8±tCjfeT«ffi* 
II12A (1 2C) 3&sjjJa»T««Sti4. ill 40 

(b) 5 1 2 A (1 2C) 0±6C 
P Z T^CDjfl 1 (ommUMW 1 1 A ( 1 1 B ) #0013 
ft*. CftfcJ:*)»MBE«*l 1 A ( 1 1 B) »«fi^ 
Ml 2A±T*ttJW«-r*. ill (c) teiR-rj: 

^cc, 3^tcfSMam^*i ia (i i B) cD±M6cmg 

£KRl 2B ( 1 2D) #tfai3h4. t CD <b £ (DSIflS 
E*<*1 1 A ( 1 1 B) <Dfmtt\ttitKR&vai 1 

(c) tc^bfc^EPA^iRHc-r^r— auTc**. & 

te, DUSa&tin 8«HI»Bffl»B*IWE«*l 1 A 
(1 IB) ©ttJ^B»«J:0fe?et»ffl*»-oTC»4. 50 
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[0 03 6 3112 ( a ) - ( g ) *5 iCXH 1 3 *#JS 
L-C2liajflE*JB«-r*IB*IM!*r*. SI 2 (a) 
-(g) tt, m^B B s S«±CC^U/cSSlEm«*2jl 

«js^tJ"a*«*^Lfciar*4. lantt, **djb 
Sccfl& »BlE«#(OHJS*ffi**r ^ p - * * - h r 
H 1 2 ( a ) Ktj*T J: 5 1 JtUSJISfi 1 8 A 
item 1 2 A, BREttttl 1A*jJ:OTB 

2H@£JSJHl (HI 3 : S 1 3 0 1) % 

1112 (b) tCS^f i^«C*|gaa«l 8 BJbOC^3m 
^RKl 2C, 3fl21KUEttttl 1 
&JB0I1 2D*JBSW"« (HI 3 : S 1 3 02) o 
[0 03 7 )il2 (c) CCthTJ: 9 fc, H 1 2 ( a ) 
*c^r« 2 <D*ffi£KR 1 2B<L01 2 (b)OC^-m 

4 oiiiii i 2 d t *««ttswni i 3 *> 

(113;S 1 30 3),il2 (d) teTjrf cfcSCC, 
HM*SS« 1 8 Oft-ljOm 1 ¥Se B Bi« 1 8 A *x ? 
y-C^i-T * (I13:S 1 304). B12 

(e) tC^TJ^K:, 2»«Jt©WRBE*(*l lAfcJ: 
CFl lB*MHBE*(t*?l 0©*R«cft*J:9«:F* 
A x ? ^> #X'mmiL?Z> (H 1 3 : S 1 3 0 5 ) . 
112 ( f ) lCa%4M:9tC. ttfiUHKl 8 B±TifM 
E««R*#»*S tite*B* 3 «# > y«B 1 4 T 
a^JWEK*K?©*t«:Hat4 (113: S 1 3 
06) o 112 (g) (C^-f <fc^CC, *accgi^Tt^c 
fll 2 UMSiUSS 1 8 B *x » ^> * C 4 «C J: 0 

WWEflK**^ 1 0 A ( 1 0 B) *f#£ (11 3 : S 1 

3 0 7). ftte, ffi 1 1 2 B 4^4 

[003 8] ^OMffll^Si OTtt, 

[0 0 3 9 ] H2*#JHbr, 7U^->+ 7©*atc(a 
■Stlft:liBIESM«^9A. 9B. 9C. 9Dlt 

ii-»a»B*iHF^as 7 Y CC— *<D«M»J»W h JVC *5 
0 ^BSOigftlsIBtcgtt 3 *vci > S . H 4 *#JH 1/ T , 
7U^>t 7«:*>tf*WfltII«f*»NFW8 A, 8B0^ 
7^^K0^SB7Xi<Dott5f»l 9A. 1 9 Bli^ 

[0 040 )113 *#K1LT, WJJgBEmftlR-f- 1 0 
(10A, 1 0 B) ©«ffi©K9^«:^r«?8r*. 

^JimS^12A, 1 2Ctctt^5^«E*SEpaiSia 
^KmiSfiil2B, 1 2Dtt^>Ffcfc*J:5<C 

HSSnTLi*. ui 4ttH5*5j:U f ia7«:*jtfSY- 

( 1 0 A, 1 0 B) <bMlSEm(*»S^9 4 coif 
tit'*)^ 0 Iffilftl+lOA, 10B©^7>F 

KoaL»2o©tnx*tt*»wr4. si4tc^-rj: 

5 tC, mi CDmM#KM 1 2 AteitfJg 1 OflEtlt 
1 1 A**l©x**>y2raxr»2©«ft£JSlfil 2 



(6) 



KHOrt«"C» 2 i 2B*»ufcttarc» 

20^S#J1M1 2B*Jj:C«l«tt««JWl 3£KI2(D 
i 7 f>^«llt»0»<. *©8L 3-?-f>*«W 
1 4 > FBW hb USP2 0 ttfctt&lg 1 <£>m@#H 
Rl 2A**^-t4. *«fc*2<D««£BIB12B 

^«2 1 *JKJ5KUT^^> F«ffi*«J5KT4. 
[0 04 1 ] F&BtttT-R 2 1 # 

>f^>^*9>ft24tI7 tC^TW«BE«(*ffi»?- 9 10 
B. 9CtC^fr#*VCl>£. 85, iH^TSlO 

«siR>3auaJ2 2r«, Aisvm* i 4*«— as 
t»*. */c^4om^m , Daiba52 3'c^, 

^ttJJil 4*5»ioaSBX5fflbSB2 2 < fcPI«(C--»a« 

gi$3Wrci>s. si 4 J: 5 9 a o» 2 

2Kfct:T5»l©WBfc£IK«l 2 AfcJitfSfflRDab 
SP2 3K:*jW**RSS«1 2C». #Zs? : 4>#7J 
+-2 4R:J:?)«BIBE«#ffl«B-7-0A. 9D«:-t*vt*i 

-s^ F3a#«» 1 OOCOWW^it, 115-017 
«rffll»rittWr*. H15tt^ 9 F30*»» 1 0 0£lt 

sisj^ei/cit^^o s 1 5 ipomussMtm^ i o 

A (1 OB) ©tt*LfelRlB#«*Hl 5«:*l/fc. B 
7tC5«-»flBE«#ffl«?9B. 9CtJ^>FU^l/ 

16(b), ( c ) iCfji? ct 5 1 0 A 

*$«fctfi o B^^ti^mgttf^iEttmffi^Efttn^ti 
4„ mmsMtm=f 9 a 9 d tw< 30 

aansn*. »«E«f*i 1 a. 1 1 Became^ 1 ?:* 
©ie«we#ep»i3*i4. mw&fi&tostist* m 

16(a) OCtST J; $ te»J3gEEH{* 1 1 Afc itf 1 1 B 
«^aiBCD*r$Jtcfflto3iSX*l 5 B ( 1 5 A) &&2>tc 
toCC. »Kff«(*SR^f- 1 0 A ( 1 0 B ) « v 

[004 3] C OWJSCCJ: Q SJKESftfSJSSB 8 A ( 8 
B ) Kfflfli U ? u * r S« 3 ©SRE»*fiB#«J 8 £ 
OttlMS3X (B9) i7l/^J/t70»ttt>S?Sl 40 
QiCD^fflBRLaWSEItf * (B9) . stcctxtmn 

o ccish ur^jgiHm{*ffiJ#SB8 ©mwsmh" *. c 

©tt*£{tCC«fcg»t*fc:/i?8Bl 5d:7l/^Vtlf 3 
©»RE«#«J«P8A (8B) <!:©#»» ±©E*B: 

»{Mcj:4»^JlD»Sh4C£*ca-&. SR 
SSftl 1A, 1 IBicttHI 1 ( c ) fcc^T^fi*lft 

AcciEUjmBE^Enira^n^/c^, *t)iiimte©#@#£: 
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[0 04 4 ) 11 7 (a) ttWREW**^ 1 0 A#{* 
tf. «RE***-f 1 0B*s*«ll/fci#©X9-fy2 

60lHl»ftfP«: , ^t i 'C}ai^cigr*s. Hi 7 (b) tt. 

[117 (a) ©««<D«3S;H**0fcfc©-C*4. SR 
E«fl*f-1 QAtf&WEJifolcWV* JiREW*** 
1 0 B#*EPD*«|tt:JRIi-r*t, **-t*24sJ:CX* 
^-f#«#S«3Att, XiBV3B(ca« a r«9 e 'f>^ 

^2i^6ti/cA. ? F ltt. SBSvtw (B*S* 

r ) ccig^twsrRw en/cs f 9 v ^©*i*ia*c»o 

[0 045 ]»ttt>^19A, 19B©»*iSi. 
H4 tCmT^v Fft-?EM6A. 6B, 6Cfccfc(^6D 

g«$nr, *im&&3 ajwweccbwt*. 

[0 04 6] ^-2 6C«. 0 2Ct^Tn- Ft*- 

A4©«^»4EtC«k0ti- F«W (2 0-30ni 

n) *sijniLe>n-c45 9. *^-f y«j#»R3A#Biirr 

«83AKitt. * 5 3 Aif-f>^MG 

»*0c«fcOX^^^»fi««3 A CD^tbSP 3 Bif^ > 
7>4Gtor«gXHJ4i;/j:^ e 

[0047)^117 (b) %#fiSOr, WRE«#«J* 
SP8 A&WME*{HR^1 0A4*€>fc**— ©tf-A 

l 6 l &MEt*«m8 BkJrOTIIE«fl*f 1 
OBiJ&^^^lOt^A 1 6 2 ttt/f s -#>^';l'4 

GrBttaaEtcjaiRsnfc^^ ^ 3 Accisitb 

aatcaesti*. Fitty^>^4G*>6E« 

D*«t>TX5-f *2±&CKtt6tlTl,»*. 
[0 048] SMtt >^eS 1 9 A , 19Blt X 5 ^ 

[0 049] W±©<fc 5fc:**fc©»»fcJ:*iK. 
SEflli** 5 2 Ji»a i W L T I *2> <DV % ^ S I ^EPttlKE 
k: J: 4»BBE«*T 

[0 05 0] ««E«*« j r-*2«Mt-r*ctr 

[005 1 ] 

[ftWOWSk] 6LhOJ:5tt:**M«:j:*itf, (6t»EPm 



(7) 



11 



[0 3] *©^ » F^8$K:<!Sffl3*iS*7^*'©i4 
&0-C&*. 

[H4] *ay<9 F3a#*Blfc«fflS*i47H'a/+© 10 

[05] ^©fcJglEfllitJfrf-O^ffiiat?**. 
[0 6] H5©X-X«lCtelt*Kffla-C4)i. 

[S7] %<d^v F-sfmmtc&mzftz? u*»w © 
¥ffi0t:*$>£. 

[0 8] 07©X-Xi?§l(tteW-5,»iffi0-C*-£. 
[09] ^©-s* F3att£l?lfc:<£Jf U^*© 
J!gDi0-e*-S <( 

[010] -e-©^.? F3d#l£«Ctteffi;**T.S7U*->i> 
[011] gE)lBE^*sJ:0'-e©S@**^B B BSM±-C 
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[012] ^^tiLblC^0fcBBEEtttt£2Jltt 

[013] JEtt©££tcffi**KE*{^l^&«7j% 

[014] WBE«tt3R-f-©«S»«jaiHS|J©KffiH-C 

[015] #|M8©^» K3ESMft»©«iiiar*5. 
[016] JQiJg*CCjBtf PSWiiDMifKH 

^•rs/c«?)©SKffm*ST<D^ffifc«fcD f mEEnM±l» 

[017] iQWBBJCteW*^^ F3d*WH©fl«W*% 
|ftlS , r-Sfc«t)©W«RS©¥BB0-C«)*. 
[018] tttof^?*!!©^? M 

[flHIOM!] 

1 

2 

3 A 

4 O- Ft- A 

7 7 U 2 •> +• 

8 WRJEtttffftflS 
1 0 BREEttttft? 



1 ] 



[03] 



100 
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[013] 



[015] 



( KM ) 



.51301 



sgi m»a&tsi8AJbicai ss£SHi2A* 

311 ggSgttl 1A g2MggjljU2B *£jag * 



r S13D2 



3?2 *«SS1S18B±lcm3 *££E1S 12k 
2 EKEgft 11B ^^^^4 BR 1 2D * ggj jj 



51303 



* 2 *«£HI5 1 2B fc3T 4 SftSaiS 12D 



i 5 



1304 



E 1 £&&£t518A£&£?% 



<S13D5 



51306 



S1307 



100 



r 

J t J 10A(10B) ^ 




* 4G i 




II 7] 



19A (b) 19B 




AG 

161 



[016] 




(c) »BUI«tt«i?9D V 



t 
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[118] 




200 



(51)Int.Cl. 7 mtK& F I f-n-V (##) 

G 1 1 B 21/21 G 1 1 B 21/21 1 0 1 Z 

10 1 H 0 1 L 41/22 Z 

H 0 1 L 41/083 41/08 S 
41/09 U 



F £ — A (##) 5D042 MM5 TA01 TA02 

5D059 AA01 BA01 CA08 DA01 DAH 

EA02 EA12 
5D068 AA01 BB01 CC12 EE16 GG03 
5D096 NN03 NN07 
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1 3 4 8 07A) 
3 2 2 0 20) 



[^fB] ¥«1 5^2^2 8 0 (2 0 0 3. 2. 2 8) 

[<£&8§-5f} ?#§Sj2 0 0 2 - 1 3 4 8 0 7 (P2 00 2- 
W-f&l 4^5/5 1 OB (2 00 2. 5. 1 0) 

[*pii-ff&] ^mm-zm 14-1349 

imsmm ^ss2 0 0 0 -3 2 20 2 0 (P2000- 

H01L 40/22 
C11B 5/596 
5/60 

21/02 601 

21/10 

21/21 

101 

H01L 41/083 
41/09 

(F I ] 

HOIL 41/22 Z 
CUB 5/596 

5/60 Z 
21/02 601 G 
21/10 N 
21/21 C 
101 Z 

HOIL 41/08 S 
U 

[m&B) TfiJE.l 4^1 1^280 (2002. 1 1. 
2 8) 

[^ttMjE 1 ] 
[fifiIE*fm#3S«] BJ*fflS 
[JijE*t^e«] 4tf¥fit*CD3EB 

[si^is i } m\ s&fcB i na^sKtifi i mms. 
m& t m 2 m®#jsBii =& ccDnastc^-r sis 1 11 

<h. 

2 ffigKSfl 3 S@#)SJg 2 «MEEmft i JR 4 Hgj 
£K§i<i * t<D«#(cj£|g-f SJg 2XS£ . 
msm 2 ttff£JM( i BiJiBI B 4 m@£JIM & ^J|MT 
MifCtit^f 3 Xg <b £&^-f ^g lBlMf 

mn?.m i gjs^ jag t mtin l ggfllEMft t miZW 2 fl 
fe&niig t 4 aaa^nit mam 2 wwem* £ 



sss^^tf . ma* 1 - 3 iBt£caiflgff^^mT-g>^ 
5.] ttfism 1 seoflugsffftt*. mem 1 
tne» 2 sfiottjeMRu . Birie^ 2 mmsMW^Wi 

tiu#«6.} Hi)ge^3Xfi«. ^mi4S#Sij*fflc>'r 
ma* 2 sffi&Mflt t mizm 4 se^/iii <t *&3g-r s 
m*fcs**. bwoi 1 - 3 EgowmittaBTo 



lf?3S6fe£JSI!4. 

fWB» 3 tt«ftMI±tC£tt3 ft** 2 WRBEttft & . 

Wr-£>02(D^T-. £WU fufEIHl ©^415151^2 
CMB-T-46*. M§5liS2m@#lllll<bijufgjil4tS&#ffilli 

■ESft*?. 

miuzm i ^^r, mzm 2 «@^jkjs 4 bHibis 4 

U WEailMff-tcH:lBBi«EE*> ilu fgjjl 2 
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gnaipsr&. 

[Hasan 1 ] F*js«w***-f #4. 

HKXvJ #ZGm?2>yi>?i/+ 4. 

8SR4. 

HE X 7 -f ^fig^n 4 1 S>#SP 4 ©IB tCRtt >=>n S 
SBl b>^4. 

112*7 ^«^Fgpi^2ffl^SU<b©ra«:aw?>n4 
§12 b>i?4. 

4£^<*. 

mam 1 fc<fc^2 «HEtt*ami. ist^iisiaas© 



-* 2- 



